Chromatin structure and transcriptional regulation of the stem cell leukaemia (SCL) gene in mast cells.
The stem cell leukaemia (SCL) gene is a member of the basic helix-loop-helix family of transcription factors and is essential for the development of all haematopoietic lineages. SCL is expressed in pluripotent haematopoietic stem cells and also following commitment to the erythroid, mast and megakaryocytic lineages. The mechanisms responsible for this pattern of expression are poorly understood, but are likely to illuminate the molecular basis for stem cell development and lineage commitment. Here we present the first description of the regulation of the SCL gene in mast cells. In this study we systematically analysed the chromatin structure of a 45 kb region of the murine SCL locus in mast cells. The pattern of DNase 1 and restriction endonuclease hypersensitive sites in mast cells was distinct from, but overlapped with, the pattern previously described in erythroid and primitive myeloid cells. Each potential regulatory element was tested using transient reporter assays to assess their functional significance in mast cells. These studies identified two potent enhancers, one of which was downstream of the SCL gene. Further characterisation of this 3' enhancer demonstrated that it required the presence of two distinct DNase 1 hypersensitive sites for full activity, and that it was capable of stimulating transcription from both promoter 1a and 1b. Since the 3' enhancer is active in both erythroid and mast cells, it will now be important to see whether it is independently activated in these lineages, or whether it is also active in haematopoietic stem cells.